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SUMMARY OF RESULTS.
The purpose of this research was to prepare and study the
tet rame rco ptot etramethylmethane or tetrathiopentaerythritol ( I ) and







The reaction of tetrabromotetramethylmethane with potassium
hydrosulphide in alcoholic solution does not yield tetramercapto-
tetramethylmethane, but gives a spirocyclic compound, 2,6-dithia-4-
spiroheptane 1) :
,zCHz\ ,/CHz\t(.nr2t(..nr2t ('r)
The interaction of sodium or potassium disulphide in alcoholic
solution (prepared by dissolving one gram atom sulphur in a
solution of one gram molecule monosulphide) and tetrabromotetra-
methylmethane gave a remarkable result, the formation oÍ 2-thío-
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Sodium and potassium disulphide thus reacted in accordance with
the two structural formulae Na.S.S.Na and Na2S:S.
The structure of 2-thio-2,6,7-trithia-4-spirooctane (lV) a
nearly colourless compound with good cristal l iz ing propert ies, m.p.
78-78.5o C. - could be ascertained by the following reactions:
1. The same compound ( lV) was obtained by the interaction
of tetrabromotetramethylmethane anil pure sodium disulphide
(prepared by reduction of sodium tetrasulphide with sodium and
alcohol ) .
2. A solut ion of ( lV) in toluene was boi led with f inely divided
copper. One sulphur atom was split otf and 2,6,7-trithía-4-spirooc-
tane was obtained (m.p. 55.5-56.5').
3. Oxidation of ( lV) in chloroform with perbenzoic acid yielded
a disulph one 2,6,7 -trithia-4-spir o o ct ane-2,2,6,6 -t etr o xide (VI ) with
only three sulphur atoms in the molecule, and sulphuric acid.
4. Oxidation of ( lV) with an excess of hydrogen peroxide in
acetic acid solution yielded a sulphone disulphonic acid (VII) and
117.5- l18.5o)  an
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The free 1,2-dioxo-thiacyclobutane-S,3-bis-methylsulphonic acíd
(VII),  some salts, the dichloride and the diani l ide are described.
The interaction of potassium disulphide and 1,3-dibromo-2,2-
dimethylpropane yields 4,4-dimethyl-1,2-dithiacyclopentone (VIII) .
By oxidation of (VIII)  with hydrogen peroxide in acetic acid,2,2-
dimethylpropone-l,3-disulphonic a íd (lX) was obtained.
The interaction of tetrabromotetramethylmethane and sodium
tetrasulphide or potassium pentasulphide in alcoholic solution yields
a spirocycl ic hexasulphtde (X), m.p. 182-184o.
S-CH1 7CH2-S : S
s, À-cn,2t\rn,-J (x)
The reaction of this compound with an alcoholic solution of
potassium monosulphide yields a spirocyclic pentasulphí.de (Xl, m.p.
in accordance with
j : S .
rctane ( lV) a


























117.5-118.5") and a spirocycl ic tetrasulphide (m.p. 80-80.5o).
The latter compound was also obtained in low yield by desulphu-
ration of the hexasulphide in toluene with metallic sodium, and in
67 % yield by desulphuration in toluene with finely divided copper.
S-CH21 7Ct12-S| >c< | (xl)
s; s*cÍ12/ \cht2 - s
S-CH2r. 7Ct12-S| >c< r (vl
s-cr72/ \cH2-s
(:)'o2 (vrr)
This tetrasulphide, 2,3,7,8-tetrathia-5-spirononone is a crystalline
yel low compound with structural formula (V), for:
1. Oxidation yields the tetramethylmethanetetrasulphonic acid.
2. Reduction yields tetrathiopentaerythritol.
3. A mixed melting point with the isomeric 2-thio-2,6,7-trithia-
4-spirooctane is lower than 600.
4. It combines with mercuric chloride and mercuric bromide and
gives products differing from those formed by (lV).
Oxidation of the hexasulphide (X) and the tetrasulphide (V) with
hydrogen peroxide in acetic acid yields the tetramethylmethone-
tetrasulphonic qcid (ll). The Íree acid, some salts and the tetra-
chloride are described.
Disulphides are reduced by various agents to the corresponding
mercaptans. The best method of reduction of 2,3,7,8-tetrathia-5-
spirononane to tetramercaptotetramethylmethane was found to be
with sodium in l iquid ammonia 1). By treating the tetrasulphide in
liquid ammonia with a slight excess of sodium, tetramercopto-
tetramethylmethone (l) was obtained in excellent yield. The latter
separates from benzene-light petroleum as tetragonal crystals (m.p.
73-73.5") and gives with salts of heavy metals insoluble
mercaptides.
The action of iodine on the sodium mercaptide of tetramercapto-
tetramethylmethane did not yield the expected 2,3,7,8-tetrathia-5-
spirononane but a polymeride.
Oxidation of tetramercaptotetramethylmethane with hydrogen
peroxide in acetic acid yields the tetromethylmethonetetrasulphonic
acid (rr).
Tetramercaptotetramethylmethane condenses readily with alde-
hydes, ketones and keto-acids in the presence of dry hydrogen
1 )  W i l l i ams  and  Gebaue r  Fue lnegg ,  J .Am.Chem.  Soc .53  1 ,352  (1931 ) .
58
chloride. To carry out this reaction a stream of dry hydrochloric
acid was passed into a solution of the mercaptan in excess of an
aldehyde or ketone. The condensation products separated, for they
are in general sparingly soluble in the aldehydes and ketones. These
spirocyclic thioacetals (XII) are very stable and have high melting
points.
Oxidation of the condensation products with hydrogen peroxide in
acetic acid yields the corresponding tetrasulphones (XIII). They
are sparingly soluble in acetic acid, and insoluble in other organic
solvents.
R y 7S-CH21 7CH2-S1 7R R 1 7 SO2-CH21 7CH2-SO1 7R
*'2c\r-cH/c(.c,rs)c(o''*"' o'2c(.rorcH)t\rnr-ror2t\*' (x'r)
The condensation of tetramercaptotetramethylmethane with cyclo-
hexanone-4-carboxylic acid gives a trispirane dicarboxylic acid
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1 l .  Benzaldehyde
12. p-Tolualdehyde





















7ct1z--s : s 2,7' dif,I'titt -2'3,?,8-tetrathia-5'spironon ane.
s 'é -cnr , / " \cnr -à  m 'p '  182-1840 c (p '  2 t ) '
1) m.p. :  melt ing point; b.p. - boi l ing point; p. - page of this thesis.
2,6,7-tr i thia-4-spirooctane. m p. 5ó-56.5" C (R. tO; t i .
2 -thio - 2,6,7 -trithia-4- spirooctane.
m .p .  78 -78 .5 "  C  (p .  l l ) .
mercuric chloride compound (p. 14).
mercuric bromide compound (p. t+).
2,3,7,9-tetrathi a-5- spiron on ane.
m .p .  80 -80 .50  C  (p .  31 ,  33 ) .
mercuric chloride compound (p. 33).
mercuric bromide compound (p. 34).
2 -thio -2,3,7,8-tetrathia- 5- spirononane.
m . p .  I 1 7 . 5 -  l l 8 . s o  C  ( p . 3 2 ) ,
